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INFLUENCE OF THE PEDUNCULATE OAK (QUERCUS ROBUR L.) FOREST PLANTATIONS DENSITY ON ITS PRODUCTIVITY
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Main criteria of successful creation ofthe pedunculate oak (Quercus robur L.) forest plantations, which would be highly productive and biologically sustainable in appropriate soil and climatic conditions is their optimal density. It is known that density of the plantations is different indifferent conditions. Difficulty of determining their optimal density is that in each case we must take into account many factors that determine the density of the plantations, including forest site type, category of silvicultural areas, biotic and coenotic peculiarities of woody plants, purpose of the plantations, and possibility of using mechanical equipment during silvicultural works.
It is well known in silvicultural practices of the forest plantations' creation that it is unprofitable to grow sparse or dense pedunculate oak plantations. Sparse oak plantations have tapering and gnarled trunks and smaller commercial wood assortments. According to the research of M. I. Gordiyenko conducted in Bilogirs'k forestry, it was found that in the plantations with 2,0 x 0,5 m placement of planting sites there were found 88 % of merchantable oak trees, and with 5,0 x 3,0 m placement of planting sites – only 68 %.In addition, the sparse oak plantations at a young age strongly overgrow with ruderal species and secondary wood and shrub species which cause additional costs for maintenance, reduce growth rate in height of oak etc. Dense oak plantations use solar energy more intensive, but because of competition for nutrients they grow weak and depressed, and at an old age began to dry off, started to damage by cross cancer of oak causing burled wood and often attacked by pathogens.
The density of the plantations always changes with the age of plantations. In partial oak plantations at beginning of the third age-class it is necessary to achieve its even distribution throughout an area with making high crown density. With an increase of a distance between planting sites a number of trees per unit area reduce, so despite a fact that an average height and diameter of oaks in these plantations are bigger, volume value of timber is smaller than in the plantations with less growing space of tree.
To determine the influence of width of inter-row spacing on dynamics of growth in height and diameter of pure and mixed oak planted forests there were laid out 30 temporary sample plots (hereinafter – TSPs) in following age range: 10–15 years (TSPs7–9, 45); 27–32 years (TSPs#15, 17–19, 44, 66); 49–50 years (TSPs #21–26); 56–62 years (TSPs #27–31); 72–77 years (TSPs #34–38); 86–89 years (TSPs #39–42). The research were conducted in the forestry sections of the government enterprises: «Uman' forestry», «Zvenygorodka forestry», «Kam'yanka forestry», «Smilaforestry» of Cherkasy Regional Forestry and Hunting and «Torgovytsya forestry» of Kirovograd Regional Forestry and Hunting. Full-scale measurements on the collection of experimental data were conducted during expeditions, during which we selected the objects of research laying out sample plots in accordance with OST 56–69–83. «Ploshchadi probnye lesoustoitel'nye. Metod zakladki (OST 56–69–83. The Sample Forest Management Areas. The method of laying).
In the phase of formation of composition and structure of plantings, according to the data of V. D. Novoseltsev and V. A. Bugayov, which runs from 5–8 to 18–20 years, it is difficult to determine an impact of the width of aninter-row spacing on oak plantations productivity. When analysing 10–15 years old oak plantations (TSPs #7–9, 45), we saw that the average diameter of the trees in the plantations in the rows with 6,0 m and 8,0 m width are practically the same – 5,1–5,2 cm. The pedunculate oaks in the TSP #9 with 8,0 m width of the inter-row spacing have 10,0 maverage height, and in the TSP #7, 8, 45 with 6,0 m width of the inter-row spacing – 6,6–7,3 m. An increase of oak trees' height in the TSP #9 can be explained by the method of laying out the plantations (in this case it was sowing), but not an influence of the width of the inter-row spacing. Also one of factors of oak plantations' development in age range of 10–15 years with the different width between rows it conservation of the forest plantation. Thus, during the forest plantations' establishment under 8,0 x 0,5 m scheme (TSP #9) this index was 1100 pcs per ha, and under 6,0 x 0,5 m scheme – 1504–2446 pcs per ha. 
Carrying out of enumeration survey and determination of forestry and forestry measurement indexes of oak plantations in age of 27–90 years showed that the row width significantly influence on height and diameter of the plantations. Thus, the planting in TSP # 17 established by sowing under 8,0 x 0,5 m scheme had the average height of the oak trees – 15,8 m, the average diameter – 13,1 cm, in TSP #66 established by sowing under 10,0 x 0,5 m scheme – 14,2 m and 10,1 cm respectively. The volume value of the pedunculate oaks in the TSP #17 was 72 m3 per ha that is 51 % higher than in the plantations with row width of 10,0 m. 30-year-old pedunculate oak sowings with 8,0 m width of the rows had   conservation of forest plantations of 636 pcs per ha, and with 10,0 m – only 361 pcs per ha. When analysing the pedunculate oak plantations established by planting under 8,0–0,7 m scheme (TSPs #18 and 44) and under 10,0 x 0,7 m (TSP #15) it was noticed that 32-year-old plantations had 16,3–17,1 m height with 8,0 m width of the rows, and 13,7 m height with 10,0 m width of the rows, which is 18 % less. The diameter of the oak trees at the TSPs #18 and 44 was 13,9–14,0 cm, and in the TSP #15 – only 9,6 cm, which is 31 % less. The volume value in the TSPs #18 and 44 was 34–87 m3/ha and increases the volume value in the TSP #15 with 17 m3/ha by several times. The conservation of the pedunculate oak forest plantation with 8,0 m width of the rows was 437–616 pcs per ha, and with 8,0 m width – 284 pcs per ha. 
Complete forest plantations established by planting on areas which are not under the agricultural using anymore (TSP #19) established under 2,5 x 0,7 m scheme, have 14,2 m of height, which is less than the height of the oak trees in the plantations established by the sowing and planting at all surveyed cuttings. Due to a narrow width of the spaces between the rows the plantation has the largest volume value of the oak trees–78 m3/ha and relatively high conservation of forest plantation– 695 pcs per ha.A characteristic feature of the growth of the oaks on the soils which are not under the agricultural usage is its significant difference in height and diameter. In the plantations established on the agricultural soils the average diameter is higher than in the plantations established on the fresh logged-off lands and is 13,0 cm. When analysing the distribution of oak plantations with 8,0 m width of the rows in the TSP #18 it can be concluded that 12–18 cm width range contains 74 % of trees with 3,9 cm average diameter what is 11,8 % bigger that in the TSP #19. 




